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Overview

Interdisciplinary project
between Departments of
Planning, Policy, and Design &
Civil and Environmental
Engineering at the University of
California-Irvine

Project intended to help
improve long-term resilience to
flood hazards at 2 sites, both
adjacent to areas of high
natural capital

— Tijuana River Valley (U.S.) &
Los Laureles (MX) (bi-national)

— Newport Beach, CA

33°300'N

33'00'N

32°300"N

1n8oow
L

H7300W
1

nroorw
1

18°300'W
1

Anaheim

sCorona

. §mbﬁgo
¥

Murrieta

Cathedral ¥ N
City

,, Desert

.IndioA

Palm

\ United States
N\ Mexico
N




An integrated and community-driven
approach

Outcome

successful integration of community
needs, research, and education
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What are we doing?

15t : Household surveys and interviews to assess
experiences with flooding, and — through a
mapping exercise — residents’ perceptions of
where floods have occurred/might occur in future.

24 : Focus groups comprised of a broad cross-
section of community leaders, to determine what
visual information is useful and useable —and what
features maps should have to help communities
becomes more resilient against floods.

3rd: Communication strategies for affected
communities using information acquired
throughout the process.
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Why are we doing this?

* Flooding is a significant hazard in
coastal communities in terms of
potential losses of property, lives, and
livelihoods.

 While causes vary, and consequences
are wide-ranging — coastal areas are
especially vulnerable due to:

— Climate variability/sea-level rise

— People living along flood plains and low-
lying areas

— The sudden onset of heavy rains
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Why are coastal floods a concern?
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Textual accounts (1769-2014) Flood maps (1937, 1963)
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Is sea-level rise a contributing issue?

Sea-Level Rise

6.6 feet sealevel rise above 1992 Highest

Obsened Emmte 6.6 feet rise

16 Possible global outcomes
The National Oceanic and
Atmospheric Administration predicts
that by 2100, sea levels will rise
between 0.7 feet and 6.6 feet,
depending on variables such as

o8 global warming. Significant portions
of the world’s population could be
displaced at these levels.
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The areas that would be most affected
by sea rise in the Mid-Atlantic and .
Southeastern regions.
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Toward flood resilience
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Conduct focus Undertake

groups (improve surveys (gauge
maps using knowledge and
community experience,

knowledge) assess maps)

Discern reaction/response
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FLOODRISE MODELING EFFORTS
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Outline

* Overview of model inputs, outputs, and limitations
 What is different about the UCI model?
* Project goals and status




Flood Mapping a.k.a
“Hydraulic Modeling”

* Flood mapping is primarily driven by hydraulic models, which
predict the flow of water across complex terrain

* The primary model inputs include a representation of the
terrain and a flooding scenario
* Hydraulic modeling is analogous to pouring water on a LEGO

set —where the terrain is represented by LEGOS and the
flooding scenario is represented by the amount of water

poured
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1) Obtain LiDAR Data (LEGOS)
2) Create computational Mesh (assemble LEGOS)

3) Assign boundary conditions (how much water?)
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Example of model outputs

*  Qutput can also be processed to
generate different products, for example
contours of flooding probability

 Model directly outputs water depths and
velocities, which can be used for contour
maps depicting hazards of specific events
at the street level
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Model Strengths

* Due to the availability of high-
resolution LiDAR, flood hazards can
be represented at the street level

 Complex geometries can be
represented in the terrain, so a large

variety of physical interventions can MOdEI Limitations

be modeled

 Thereis a high amount of uncertainty in
the magnitude of flooding events due to
limited data — intrinsic to flood mapping

* Sediment erosion is not accounted for
during a simulation — the terrain is
“fixed”. This is an important caveat when

considering sedimentation in channels
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#1 - Ability to model complex interaction between river channel and

What sets us apart?
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What sets us apart?

#2 - Implementation of novel methods to account for sea level rise in

floodplain mapping

Non-Stationary Analysis of Historic Record
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What sets us apart?

#3 - Direct interaction with stakeholders motivates methods and products — not
scientific literature

Focus group meetings intend to answer the
following questions for a wide range of
interests groups:

1) What scenarios are you most interested
in seeing mapped?

2) How do you want those scenarios
represented?

Outcomes of these interactions will
motivate the methodological research for
production of desired, and useful, maps.
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Current Progress

1) Site specific models created for TRV and Los Laureles Catchment
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Next steps

2) Baseline surveys and interviews completed & FloodRISE team poised
for focus group meetings in late 2015

* Map outputs produced by the
modeling team will be presented

* Topics for discussion include:

o Maps showing potential future
flooding due to sea level rise

o Maps showing changes in estuary
habitat due to sea level rise

o Maps showing impact of hard and
soft engineering practices on flood
risk
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Questions?
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